ABSTRACT.--Based on comparisons of skeletons from 228 species of sparrows (Emberizinae), we detected 24 characters that were useful for generic separations. Of these, 19 quantitative characters were used in a detrended correspondence analysis (DCA) ordination. Presence or absence of a lacrimal bone, degree of inflation of the squamosal area, length of the lateral process of the laterosphenoid, ratio of ulna length to femur length, length of the skull, and premaxilla length-to-width ratio were the most informative characters. The first two axes of the DCA clearly grouped most genera. Based on our analysis of these skeletal characters, we recommend the following changes to the classification of Paynter (1970) 
In nearly all of the emberizine genera we examined, a slender process projects rostro-ventrally from the lateral margin of the laterosphenoid bone into the orbital space. It does not seem to have been named (Baumel 1993 ); for convenience, we call it the lateroventral process of the laterosphenoid (Fig. 1) .
RESULTS
Twenty-four characters proved useful for generic distinctions among the Emberizinae and are listed and described below.
Lacrimal bone.--A fairly clear distinction
among the 228 species was provided by the presence or absence of a lacrimal bone. In all specimens of 42 genera, the lacrimal was not free, being either fused or absent (the fused and absent conditions usually were not distinguishable). Single specimens in each of five other genera (Zonotrichia, Spizella, Aimophila, Pipilo, and Pezopetes) showed a free lacrimal which we consider to be unusual variants. In eight other genera, all from South or Central America or South Atlantic islands, a free lacrimal was always present (Melanodera, Haplospiza, Acanthidops, Rowettia, Nesospiza, Lophospingus, Idiopsar, and Xenospingus). In three other South American genera, the lacrimal usually was free, but it was missing in a few specimens that we judged had lost it postmortem (Diuca, Gubernatrix, Paroaria). In 2 of the 27 examined species of Emberiza, 4 of the 9 species of Phrygilus, 3 of the 10 species of Poospiza, and 2 of the 3 species of Catamenia, the lacrimal was present in the specimens examined but not in the other species of those genera. Presumably, these four genera are composite and diphyletic. The species in these four genera that have a free lacrimal are Emberiza fiaviventris, E. bruniceps, Phrygilus atriceps, P. gayi, P patagonicus, P. unicolor, Poospiza thoracica, P. lateralis, P. torquata, Catamenia analis, and C. inornata.
2. Inflation of the squamosal area.--The squamosal area was described by Tordoff (1954) as an informative character. It is not peculiar to grassland species (as suggested by Tordoff), and Wolf (1977) was unable to relate the extreme inflation of Aimophila to function. We classified the specimens as did Tordoff (1954), and reached the same groupings that he did with a few exceptions (Appendix 2).
3. Lateroventral process of laterosphenoid.--The lateroventral process of the laterosphenoid (Fig. 1) was consistent in length in most species. In 38 genera it was always short, no more than 0.4 as long as the zygomatic process just lateral to it. In 13 genera it was always or nearly always long, 0.8 to 1.3 as long as the zygomatic process (Calamospiza, with it by a ligament. The extra bone is slender, about the same size and length as the ordinary bone rostral to it, and it extends caudally to the level of the base of the transpalatine process. This structure was identical in all three specimens of M. richardsoni. Also, one of the three specimens of Loxigilla noctis approached this condition. In this specimen, the palatine process of the premaxilla is free but long and slender, although it is not divided into two bones.
In both species of Oryzoborus and 14 species of Sporophila (all except lineola, luctuosa, obscura, caerulescens, and telasco), the palatines appeared to be broadened rostrally (palatine process of premaxilla with a lateral flange) as they are in the Carduelinae. Tordoff (1954) stated that the condition is characteristic only of carduelines, although he depicted it in Oryzoborus. Bock (1960) for Oryzoborus also noted the similarity to the Carduelinae. As Bock showed, the palatine process of the premaxilla has little value in showing relationships between families or subfamilies of passerines. Within the Emberizinae it appears to be of modest use in generic distinctions.
11. Interpalatine process.--The interpalatine process did not prove very useful in distinguishing among genera. It was consistently small or absent only in the monotypic genera Loxipasser and Melanospiza. Also, it was more often small or absent in some of the tropical genera of seedeaters (Oryzoborus, 88% of specimens; Loxigilla, 90%; Camarhynchus, 88%; Certhidea, 75%; Pinaroloxias, 56%) than in the others (37% or fewer). The "small or absent" variant occurred occasionally in 20 other genera, but never in 35 genera.
12. Manubrium-sternu m brid ge.--Webster (1993) reported that the manubrium-sternum bridge was absent, minute, small or large, but erratic in distribution in the Emberizinae. With the study of many additional genera and species, this statement need not change. In no case was a very large bridge present (as in some Fringillidae), and a small or a large bridge was present in a minority of specimens in 15 genera: Ammodramus, Junco, Spizella, Oriturus, Haplospiza, Incaspiza, Sporophila, Melanospiza, Geospiza, Camarhynchus, Pipilo, Arremon, Arremonops, Pselliophorus, and Paroaria. Only in Certhidea did a majority (six of eight) of specimens have a large or a small bridge. If minute bridges were added to the record, 14 more genera were included, and bridges became more common in the first 15 genera. Still, only in four genera, Volatinia (four of five), Melanospiza (two of three), Certhidea (seven of eight), and Paroaria (17 of 19), was any bridge present in a majority of specimens.
13. Lateral process of nasal bone.--We categorized the lateral process of the nasal bone as broad and heavy, moderate, fairly slender, or slender. It was uniformly broad and heavy only in Oryzoborus and Melopyrrha, but half or more of the specimens of Torreornis, Loxigilla, and Gubernatrix also fit that class, as did a few specimens in 13 more genera. The lateral process of most of the genera, species, and specimens was moderate or fairly slender, but a few specimens in seven genera, and most of those in Certhidea and Saltatricula, had slender processes.
14. Retroarticular process of mandible.--A long retroarticular process of the mandible is correlated with power to depress the mandibles. We measured it as the ratio of the length to width at base. This value exceeded 1.9 in nine species of Emberiza, Calcarius ornatus, two species of Zonotrichia, Junco vulcani, two species of Ammodramus, four species of Spizella, two species of Aimophila, Phrygilus unicolor, Donacospiza, Rowettia, three species of Poospiza, Emberi- 22. Tarsometatarsus.--The ratio of the length to width of the tarsometatarsus separated a few genera from the others. Certhidea was highest at 12.7; next highest was Geospiza scandens at 11.9; also high at 11.0 to 11.8 were Acanthidops, Xenospingus, Rhodospingus, Junco vulcani, two species of Spizella, Amphispiza bilineata, Poospiza garleppi, two species of Catamenia, and six species of Atlapetes. Values for most species ranged between 8.5 and 10.9, with the lowest (8.1 to 8.4) measured in Plectrophenax, two species of Emberiza, two species of Sicalis, and Sporophila plumbea.
23. Transpalatine process.--The shape of the transpalatine process was quite consistent in each species and separated a few genera in each of two features. The process was flared (broader distally than proximally) in the following genera and species: Calamospiza, Chondestes, Torreornis, Oriturus, Oryzoborus, Melopyrrha, Dolospingus, three species of Emberiza, three species of Zonotrichia, two species of Ammodramus, three species of Aimophila, Sicalis taczanowskii, 18 species of Sporophila (all except obscura), two species of Loxigilla, four species of Geospiza, two species of Pipilo, and Arremon abeillei. In all other species, the process was wider proximally than distally or the same width in both dimensions. We measured the process as the ratio of length to width at the base. This ratio was highest (7.0) in Atlapetes leucopterus and ranged from 3.3 to 6.0 in two species of Emberiza, Ammodramus henslowii, Spizella pusilla, Phrygilus patagonicus, seven species of Sporophila, Amaurospiza, Pipilo erythrophthalmus, Melozone biarcuatum, two species of Atlapetes, and Pselliophorus. In most species the value ranged from 0.9 to 3.2. It was lowest (0.4) in Poospiza thoracica and P. boliviana and ranged from 0.5 to 0.8 in Melophus, three species of Em- Results of the DCA ordination ( (Fig. 3) , especially E. striolate, E. poliopleura, and P. alaudinus. Sicalis uropygialis had a low score on axis 3, although other members of this genus (Fig. 4) and also is the extreme low value for the genus on axis 3 (Fig.  3) . Scores of S. obscura generally were close to those for species of Tiaris (Fig. 4) . Sporophila luctuosa also was an outlier on axes 1 and 3, and S. caerulescens fell well within range of the genus on all three DCA axes (Figs. 3 and 4) .
Emberizoides ypiranganus is much smaller than E. herbicola (skull length 20.9 mm vs. 22.3 mm, respectively), which supports the position of Eisenmann and Short (1982) that the two taxa are distinct species. We did not examine any specimens of E. duidae.
The merging of Sporophila and Oryzoborus process of the laterosphenoid, is probably important. In the DCA, all three genera were within the range of Atlapetes on all three axes except that Lysurus was higher on DCA axis 1, and Pezopetes was higher on axis 3 (Figs. 3 and  5) . Based on skeletal characters, then, Pselliophorus definitely should be lumped with Atlapetes, Pezopetes probably should be lumped, and Lysurus should be retained as monotypic. had a low score on axis 1 (Fig. 6) . However, skeletons of 11 species of Emberiza were not available for study.
Three genera are so heterogenous in skeletal structure that they must be diphyletic and surely ought to be divided: Emberiza (whether or not Milaria be split off), Phrygilus, and Sporophila (if obscura and caerulescens are included). Sicalis (cf. Hellmayr 1938, Ridgely and Tudor 1989) and Geospiza (cf. Bowman 1961) each has one large-billed spedes that seems out of place (S. taczanowskii and G. magnirostris) but probably should stand as they are.
The first two axes of the DCA clearly show Phrygilus in two groups: unicolor, atriceps, patagonicus, plebejus, and gayi in a group with higher scores on axis 2; and alaudinus, fruticeti, erythronotus, and carbonarius in another group (Fig. 6) . However, these groups are not evident on axis 3 (Fig. 3) tristrami, E. fucata, E. capensis, and E. cabanisi fall in more with the North American grassland species. Melophus lathami is also in with the seedeaters, and Volatinia jacarina is an outlier from the other seedeaters (Fig. 7) . Coryphaspiza melanotis, of the South American grassland species, is much lower on the DCA axis 2 than are the others in the group (Fig. 7) . Table 3 lists the emberizid genera in these four groups. In each of the first three groups, we placed a superscript "a" after the genera that do not fit quite so well as the others into their respective groups. At the same time, within each group we have attempted to begin with the most generalized forms and proceed to more specialized genera, while keeping presumably closely related genera near one anoth- (Fig. 4) and also on axis 3. In both cases, Geospiza and Camarhynchus overlap except on axis 2, and Certhidea and Pinaroloxias are outliers. Tiaris overlaps Geospiza on all three axes. Melanospiza is within or very near the range of Geospiza on all three DCA axes, and Volatinia is quite separate from these groups on DCA axis 2 (Fig. 4) 
